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DRIVE ARRANGEMENT FOR A MOTOR VEHICLE ROOF ELEMENT WHICH CAN 
BE S WIVELED INTO A STOWAGE SPACE IN THE VEHICLE FOR DEPOSITION 



3 Background of the Invention 



Field of the Invention 



W [0001] This invention relates to a drive arrangement for a motor vehicle roof element 



M which can be swiveled into a stowage space for a motor vehicle for deposition, especially for 
HJ a convertible top. 



Description of Related Art 

[0002] German Patent DE 195 25 587 CI discloses a drive arrangement for a 

convertible top which can be lowered into a rear convertible top compartment by means of a 
four-bar mechanism, one of the two connecting rods of the four-bar mechanism arrangeriient 
being provided on its end which is permanently coupled to the body with a worm wheel 
which is driven by a worm which is driven by a compressively stiff drive cable in order to 
cause a swinging motion of the convertible top into or out of the convertible top 
compartment. 

[0003] The disadvantage in this known drive arrangement is the application of force 

which is constant due to the structure during the swinging process. 




r 
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Summary of the Invention 
[0004] The primary object of this invention is to devise a drive arrangement in which 

the application of force during the adjustment process can be made variable with simple 
means. 

[0005] This object is achieved in accordance with the invention by a drive 

arrangement for a motor vehicle roof with a movable roof part which is connected to a carrier 
element which can be moved by means of a drive element along a given path of motion, the 
drive element engaging an intermediate pivot lever which applies the drive force applied by 
the drive element via a driver to the carrier element depending on the pivot position of the 

O 

p intermediate lever. Furthermore, the drive arrangement is made such that the pivot position 
nj of the intermediate lever is determined by the position of the carrier element along the path of 

S a 

yj motion. 

U 

g [0006] In this approach according to the invention, it is advantageous that the 

few? 

application of force during the displacement process can be made variable with simple 
means, especially with few components, in order to increase or decrease the application of 



force, for example, in the area before reaching the end position. 

[0007] The invention is described in detail below with reference to the accompanying 

drawings. 



Brief Description of the Drawings 
[0008] Figure 1 is schematic a side view of the drive arrangement in accordance with 

a first embodiment of the invention; 

[0009] Figure 2 schematically shows a side view of the drive arrangement in 

accordance with a second embodiment of the invention; 

[0010] Figure 3 is a schematic side view of the drive arrangement according to a third 

embodiment of the invention; 

[0011] Figure 4 shows the embodiment of Figure 3 in another position; 
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[0012] Figure 5 is a perspective plan view of a motor vehicle with a roof cassette 

which holds an opened folding roof; 

[0013] Figure 6 is a perspective plan view of a motor vehicle with a roof cassette 

which has been lowered into a stowage space; and 

[0014] Figure 7 is a perspective plan view of the motor vehicle with a schematic 

partial representation of the support of the roof cassette. 

Detailed Description of the Invention 
[0015] Figure 1 schematically shows a drive arrangement for a roof cassette 14 of an 

P 

S openable motor vehicle roof 30 (see Figure 5) according to a first embodiment. The roof 

m 

nj cassette 14 is used to hold an openable roof element 31 such as, for example, a folding roof 

L-i. 

s'""' 

yj (see Figures 5 & 6) or a louvered roof Here, the openable roof element 31, which closes the 

3 roof opening 32 flat in its closed position, is pushed by means of a drive (not shown) along 

Q 

ry lateral guides 33 into the roof cassette (14) in order to clear the roof opening 32, this process 

Hj 

gi also being possible when driving. The roof cassette 14 can, for its part, be swimg, by means 
|lj of the drive arrangement described below, for deposition in a rear stowage space 34 of the 
motor vehicle 35, especially behind the seats, to completely remove the motor vehicle roof 30 
in the manner of a convertible. The roof cassette 14 is pivotally moimted on the body via two 
schematically shown mounting elements 17, 18 which are connected via hinges 3, 4 to two 
carrier elements 10, 11 which, for their part, are each pivotally supported via a hinge 2, 1 
mounted stationary on the body (see Figure 7). The hinges 1, 4; 2, 3 are located on the 
opposing ends of the carrier elements 11, 10. The carrier element 11 acts as a driven 
connecting rod. The carrier elements 10, 11 with the hinges 1, 2, 3, 4 form a four-bar 
mechanism arrangement for a roof cassette 14 by which this roof cassette can be lowered into 
the stowage space 34. Figure 7 shows the carrier elements 10, 1 1 and the roof cassette 14 in 
the intermediate position when the roof cassette 14 is lowered. 



A. -toot 



[0016] ihe connecting rod 11 in the lengthwise direction is provided with a guii 



patti 13 into wliich a driver pin 6 which lis made on the intermediate lever 12 fits. The 
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intermediate lever 12 on its two ends is npdvided with a slider 5, 7 which fits into a body- 
mounted guideway 8, 9 and is guided'^to slide in it. A compressively stiff drive cable 19 
which is driven by a drive which/is made in the conventional manner (via a pinion which is 
driven by an electric motor) /engages the slider 5 which lies radially to the outside with 
respect to the pivot 1 of t|a(e connecting rod 1 1 . The radially outside guideway 8 for the 
slider 5 is made circular/m this embodiment. The inner guideway 9 which lies radially inside 
for the slider 7 runs via wide sections essentially parallel to the outside guideway 8, i.e., it is 

made likewise circmar over significant sections. In the end area 20 of the inner guideway 9, 
M / 

H however, its radius is greatly reduced so that the distance between the guideways 8, 9 in this 

5 / 

ff^ area increases ^eatly. 

[00171 If force is applied to the outer slider 5 in the direction of the arrow fi-om the 

position shown in Figure 1 by means of the drive cable 19, by engagement of the driver 6 
Lj which is located between the two sliders 5, 7 the connecting rod 1 1 is forced into a pivoting 
0=* motion clockwise, then the slider 6, 7 being guided in the guideways 8, 9. As long as the 

ru 

g distance between the guideways 8, 9 is constant, force is applied to the coimecting rod 1 1 via 
fU the driver 6 always at the same location, i.e., at a constant drive force of the drive cable 19 
the drive force applied to the connecting rod 11 is likewise constant. In the area of the 
constant interval the guideways 8, 9 can also be made such that they are on top of one 
another, i.e., do not have any interval. 

[0018] But, if the slider 7 travels into the end area 20 of the inner guideway 9 in 

which its radius decreases, the distance between the guideways 8, 9 increases and the 
intermediate lever 12 necessarily executes clockwise rotational pivoting motion, since the 
slider 7 moves to the inside along the inner guideway 9. In doing so, the driver 6 slides in the 
guide slot 13 of the connecting rod 1 1 to the inside, viewed in the radial direction. The rotary 
motion of the intermediate lever 12 at the same drive speed of the driven slider 5 leads to the 
pivoting motion of the connecting rod 11 slowing down. Accordingly, with a uniform 
driving force of the drive cable 19, the drive force applied to the connecting rod 11 for the 
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roof cassette 14 increases. Therefore, in the end area 20 of the inner guideway 9, stepping 
down of the driving motion takes place. 

[0019] The drive motion can be stepped up and the drive force reduced by the 

distance between the two guideways 8, 9 being reduced by, for example, the radius of the 
inner guideway 9 being increased. 

[0020] Basically, it is possible, since for force transfer only the distance between the 

two guideways 8, 9 is important, instead of the inner guideway 9, to provide the outer 
guideway 8 with a variable radius. However, since the drive cable runs 19 runs in this outer 

M guideway 8, it is generally preferred that, as shown, the inner guideway 9 is made with a 

Q 

Q changing radius. 

ffl 

fU [0021] An increase or decrease of the drive force can be desirable not only in the area 

bj of the end position of the roof cassette 14, but vmder certain circumstances, also in 



ru 



intermediate positions. 



?y [0022] Figure 2 schematically shows a second embodiment of the invention, the 

essential difference being that, in contrast to the embodiment from Figure 1, the radially 



inside guideway 9 and the inner slide 7 of the intermediate lever 12, which slide is guided in 
the latter, are omitted. The dependency of the radial position of the inner end 107 of the 
intermediate lever 112, i.e., the end nearer the pivot 1 of the connecting rod 1 1 1, on the pivot 
position of the connecting rod 111 is achieved by means of a lock 119 in interplay with a 
body-mounted stop 118 and a body-moimted sliding cam 117. 

[0023] The intermediate lever 112, which is made as a toggle lever, is driven on its 

radial outside slider 5 by a compressively stiff drive cable 19 in a body-mounted circular 
guideway 8 which has the rotary axis 1 of the connecting rod 1 1 1 as the center point. The 
force is applied to the connecting rod 111 as in the aforementioned embodiment by means of 
a driver 6 which is made on the intermediate lever 112 and which fits into a guideway 113 
which is made in the connecting rod 111 essentially in the radial direction. 
[0024] The lock 119 can be moved in the connecting rod 111 in an essentially 

tangential direction, its being pre-tensioned by means of a compression spring 116 into a 
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position (see Figure 2) in which it forms a contact surface 120 for the inner end 107 of the 
pivot lever 1 12 in the radial direction. In this w^ay, in the position of the connecting rod 111 
shown in Figure 2, the radially inner end 107 of the intermediate lever 1 12 is prevented from 
moving in the radial direction to the inside; together with the engagement of the driver 6 in 
the guideway 113, this provides for fixing of the intermediate lever 112 relative to the 
connecting rod 111. In this position, thus, at a constant drive speed and drive force, the 
connecting rod 111 moves with a constant speed and constant force via the drive cable 19 and 
the outer slider 5 . In the embodiment of Figure 1, this state corresponds to the area in which 
the two guideways 8, 9 run with a constant distance between them , i.e., concentrically. 
[0025] The sliding cam 117 and the stop 118 lie in different planes, the stop 118 

being located such that with the corresponding angular position of the connecting rod 111, 
the lock 119 with its front end 121 runs against the stop 118 and then is pushed back 
accordingly against the pre-tensioning force of the compression spring 116 in the tangential 
direction. In this way, the contact of the radially inside end 107 of the intermediate lever 112 
with the contact surface 120 of the lock 119 which points radially to the outside is ended, by 
which the end 107 is released. The sliding cam or the sliding cam element 117 is made such 
that, after the lock 119 is pushed back by the stop 118, the radially inside end 107 of the 
intermediate lever 112 makes contact with the contact surface 122 of the sHding cam 
element 1 17, by which the radial position of the inner end 107 of the intermediate lever 1 12 is 
now determined by the shape of the contact surface 122. It is shaped as shown in Figure 2 
such that the inner end 107 of the intermediate lever 112, as the pivoting motion of the 
connecting rod 111 continues around the axis 1 of rotation in the direction of the arrow, i.e., 
clockwise, can move radially to the inside; in interaction with the guide of the driver 6 in the 
guide slot 113 of the connecting rod 111 and the continued constant application of force to 
the slider 5 leads to a rotational pivoting motion of the intermediate lever 112 clockwise. The 
shape of the contact surface 122 of the sliding cam element 117 corresponds to the shape of 
the inner guideway 9 from Figure 1 in its end area 20. 
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[0026] The rotational pivoting motion of the intermediate lever 112 achieved thereby, 

in the embodiment as shown in Figure 2, has the same effects as in the embodiment as shown 
in Figure 1, i.e., the pivoting motion of the guide rod 111 slows down while the force 
accordingly increases so that stepping-down of the drive motion of the connecting rod 111 
takes place in the end region of the pivoting area. 

^ /\^^ >^ [0022] Que ddvdiilat^t^of t h e e mbo d iment as shown in Fign rf^ ? is t ha t thft-i f 

guideway of the embodiment as shown in Fipur e 1 can be omittr<l R u Ih c; lu osi iinftTiTe^ with 
the exception__5£^th&--sKxiifig'^^ 117; this can lead to advantages in terms of 

^stmctions gace and/or costs. 

[0028] Even if the invention so far has been described with reference to a drive 

provided with a drive cable, the application of the driving force to the intermediate lever 12, 
1 12 is fundamentally possible in a different manner, for example, by means of a drive rod. 
[0029] This invention is not limited to the drive of a connecting rod, i.e., a lever 

which is pivotally coupled to the body on one end, but the adjustable roof parts can in general 
be driven along a given path of motion, as is shown in Figures 3, 4 for a slider plate 225 as 
the driven roof part to which, for example, the roof tip of a folding roof guided on roof- 
mounted guides is attached. 

[0030] The slider plate 225 is guided by a guide means which is not shown along a 

body-mounted guideway, for example a guide rail, on a stipulated path 219 of motion. This 
example is a linear section; the path of motion or the guide rail 219 could also be curved if 
necessary. 

[0031] The slider plate 225 can also be, for example, a driven element of the roof 

mechanism for a folding roof, a convertible top, a sliding roof, a sliding and lifting roof, a 
louvered roof or a spoiler roof 

032] A ciimpiussivd v-s Liff drive (il ^iblH ( i kiL sl^ew n) w hirh i < g driven^^refe^ ^ ft , 

pinion by the electric motor runs in a cable chann el 228 ^ ri d ja ^ykHy"'7^?wiprtRH to a 
slider 220 wWchJs-guidediJrtHe cable channel 228 and is connected via a hinge 222 to one 
encf^ f an iiilt;uiie diate lev ci wlxiUi is made as a toggle leVer iil. ine other end or the toggle' 
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Jever 22 1^ guided via a slidci ' 230 wliich is conne cted Via i \ ??T iM,Jhe guide 

channel 229. Between the hinges 222, 223, the toggle lever 221 has a driver 224 which 



made^s-arguide pin and which fits intoa"'girrde-skit.226 which is made in theslideFi5late 225. 
[ne crank slot 226, as necessary, can be made straight or curved. In this example, it is made 

^straight andj ^nS p^ipew^^fnrhrrTo the Hirftrrmn or mrttmir4X4-Q-rif thp gliHpr plat<>-^ 
[0033] Aside from the cam area labeled with reference number 227, the guide 

channel 229 for the slider 230 runs straight and parallel to the guide channel 228 for the 
slider 220. The guide channel 228 runs straight over its entire illustrated length. In the 
parallel area, the guide channels 228, 229 run essentially over one another so that the toggle 



^ lever 221 in this area, as shown m Figure 3, lies essentially horizontal. In the curved 
^ section 227, the guide channel 229 runs away from the guide channel 228, i.e., the distance 

W between the guide channels 228, 229 increases. 

W 

s [0034] The drive force unparted by the drive cable is applied to the slider plate 225 

O 

fU - via the slider 220, the toggle lever 221 and finally the driver 224. In the position shown in 

P Figure 3, in which the two sliders 220, 230 are located in the straight area of the guide 

O 

r|j channels 228, 229, the application of force is constant at a constant driving force of the drive 
cable. 

[0035] However, as soon as the slider 230 enters the curved area 227 of the guide 

chaimel 229, the toggle lever 221 is forced into pivoting motion around the hinge 222 of the 

slider 220, by which the driver 224 in the crank slot 226 slides down. As a result of this 

swivelling motion of the toggle lever 221, at a constant speed of the slider 220, the motion of 

the driver 224 slows down (i.e., the corresponding motion component decreases) and as does 

the slider plate 225 in the direction 219 at the same time; this causes a corresponding increase 

of the driving force with respect to the direction 219. In this way, stepping-down of the drive 

motion in the direction 21^is achieved in the direction 210 in the area of the curved section '^>^^ 

227 of the guide channel 229. 

[0036] The step-up ratio is determined on the one hand by the dimensioning of the 

toggle lever, i.e., the ratio between the distance b between the hinge 222 and the driver 224 
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and the distance a between the driver 224 and the hinge 223, and on the other hand, by the 
configuration of the curved section 227 of the guide channel 229, and can be adjusted 
accordingly via these parameters for the respective application. 

[0037] The application of a driving force to the slider plate 225 depends on the pivot 

position of the toggle lever 221 which, in turn, depends on the position of the slider plate 225 
along its path of motion. In this way, application of the driving force which is variable as 
necessary is enabled. 

[0038] Instead of being determined by means of engagement of the slider 230 in the 

guide channel 229, the pivot position of the toggle lever 221 can also be determined, as in the 
embodiment shown in Figure 2, by a lock element which is actuated, for example, by a stop 
depending on the position of the slider plate 225, and which, in the imactuated state, forms a 
contact surface for the guide point of the toggle lever 221 which corresponds to the 
slider 230. In this modification, the guide channel 229 can be completely eUminated at least 
with respect to its straight section, and the curved section can be replaced by a curved contact 
surface, as in Figure 2. 

[0039] In principle, this invention enables any adjustable, variable application and 

step-up/step-down of the drive force with a reliable mechanical embodiment and with low 
construction space requirement. 



